patients. Therefore, I have preferred the other approach of studying the deformities themselves, to see which ones are common and important, and why they occur, in the hope that it will simplify treatment and place it on a more rational basis.
Ulnar deviation.-There are, in fact, four important anatomical changes: ulnar deviation of the fingers; medial subluxation of the proximal phalanges into the grooves between the metacarpal heads; and their anterior subluxation, so that it is really an antero-medial subluxation or dislocation; and dislocation of the extensor tendons into the grooves between the metacarpal heads.
The effect on function may be slight, even when the deformity looks severe. The commonest disability is loss of active extension of the fingers due to the inefficient pull of the dislocated extensor tendons. This makes it difficult to grasp a large object unless the object can provide resistance against which the fingers can be extended passively. Occasionally the medial instability of the fingers weakens the grip between finger and thumb, but this is a relatively minor problem. The point that matters is whether the ability to flex the fingers is maintained, and, in fact, it is maintained as often as in patients without ulnar deviation.
The causes of ulnar deviation are complex, and still not completely clear. Most important are the destructive changes in and around the metacarpophalangeal joints. Then, there is a lateral strain every time the patient opens a door, FEBRUARY lifts a saucepan or wrings out a dishcloth.
Intrinsic muscle contractures add their contribution and simple muscle contraction can aggravate the anterior subluxation. Finally, once the extensor tendons are dislocated, their pull is no longer along the line of the fingers, and they accelerate the process.
Prevention is only possible before the stage of subluxation. Early deviation associated with inflamed, swollen joints may recover with rest and general measures; but after that stage the results of treatment are not convincing. Once antero-medial subluxation begins it seems to go on to major deformity, and no conservative measure will stop it. Night splints can have no effect once the deformity is established, particularly when the hand is exposed to constant strain throughout the day doing household tasks.
Lateral instability of the thumb.-Instability at the metacarpophalangeal joint is actually commoner than ulnar deviation of the fingers, and more likely to interfere with function. Treatment can only be surgical, but in the small proportion of patients suitable for arthrodesis function is usually improved.
Instability of the interphalangeal joint of the thumb is comparatively rare, but it may be so severe as to make the thumbs virtually useless. Again, arthrodesis may produce excellent results.
Inability to flex thefingers is the most important deformity in the rheumatoid hand; it is common, and a loss of range of even a few degrees may have a profound effect on function. The essential movements are flexion of the metacarpophalangeal and proximal interphalangeal joints of the ring and little fingers, because these fingers often have to grip a long handle against the palm of the hand. By contrast, the index and middle fingers usually work with the thumb, and for this their joints have to flex through only half their normal range. In rheumatoid arthritis it is unusual for stiffness of these two fingers to be so severe that it interferes with the handling of small objects.
There can be no doubt that this loss of finger flexion is mainly due to the inflammatory processes in and immediately round the joints, but there are other factors, particularly flexor tendon lesions and contractures of the small muscles of the hand.
Rheumatoid involvement of the flexor tendons may prevent active flexion of a finger, even when there is a full range of passive movement. This condition is not as common as a rheumatoid trigger finger, but in many ways it is more interesting. The trigger finger often cures itself or can respond to a hydrocortisone injection, but this is aggravatingly persistent and may lead to secondary joint stiffness in an awkward position.
Intrinsic muscle contractures are responsible for a high proportion of the hyperextension deformities of the proximal interphalangeal joints, and these may interfere seriously with finger flexion. At first the passive range of flexion is normal but the initiation of active flexion is hesitant and sometimes painful due to the awkward starting position. Later the passive movement may be lost and all the fingers may become fixed in a hyperextended position. There are two points to be made from the viewpoint of prevention. This type of contracture starts with "spasm". In the early days it can be overcome with gentle manipulation; it can disappear within a few days of starting cortisone therapy; and reappear when it is stopped. Also, three years may elapse between the onset of this "spasm" and the first signs of hyperextension. During this period prevention ought to be possible. The patients are trained in the habit of extending their metacarpophalangeal joints repeatedly while keeping their interphalangeal joints flexed ... and the physiotherapists do this as a routine in their treatments.
Loss of extension.-While mild loss of extension is common, it is surprisingly rare for it to be bad enough to interfere seriously with function. This difference between flexion and extension has important implications in treatment.
Stiffness of the thumb is common and important. In 30% of patients loss of internal rotation is severe enough to interfere with opposition-and in 10% it is coupled with restricted abduction, a combination that makes the handling of small objects between finger and thumb very clumsy indeed. Less commonly, thumb abduction is so limited that the handle of a walking stick or crutch cannot be forced between finger and thumb.
Of all the movements in the hand those most important to retain intact are flexion of the ring and little fingers, and internal rotation, adduction and abduction of the thumb. SoME BASIC PRINCIPLES IN TREATMENT Prevention is only really effective in the early stages, when the joints are inflamed and before lasting deformities have begun. At this stage treatment should be based on the deformities that are likely to occur and become important to the patient. To wait and tackle the deformities as they begin is to miss the best opportunity.
Rest is difficult to prescribe, but it is undoubtedly the most important measure available. Other treatments are of little use if the patients constantly drive themselves against pain and fatigue to all sorts of activities that are harmful to their hands. Many of them dread becoming crippled and unable to look after themselves or their families; until they are helped to come to terms with their disease, they may refuse help in an attempt to prove to themselves that they are normal. Other patients can be helped considerably by instruction from occupational therapists or physiotherapists who have studied the techniques of working while placing a minimum of strain on painful joints.
Splints.-Hand splints may be used either to rest the hand and diminish inflammation or to correct deformity. Undoubtedly the best way to mobilize an acutely painful hand is to immobilize it on a splint. Unfortunately two errors are almost universal among non-medical staff. One is a confusion of purpose, attempting to combine rest with correction of loss of extension of the fingers. This puts a strain on the painful joints, and neither aim is achieved. The other error is to make a relatively flat splint, so that the thumb is held in external rotation. Splints for rheumatoid patients should be designed to maintain opposition as much as possible.
Physiotherapy.-Patients who have recently acquired rheumatoid arthritis need sympathetic understanding, general advice and a feeling that something is being done. These a good physiotherapist can provide, and it is quite right that she should. In fact, this is probably the main reason for our seemingly endless prescriptions of "wax and exercises". Heat undoubtedly relieves pain temporarily but there is little to choose between one form of heat and another. Wax is particularly comforting, and convenient as a preparation for exercises, but it certainly does not deserve to be treated almost as if it were specific for rheumatoid arthritis; hot water is probably as good. Exercises have their greatest value when voluntary movement is prevented by severe pain, a tendon lesion or a muscle contracture. Physiotherapists should be taught to concentrate more on the joint movements whose loss most often leads to disability-and Section of Physiatl Medicine with Section of Orthopcedies that prevention of intrinsic muscle contractures should become a routine in their treatment.
Mr. Ronald Furlong (London):
The management of deformities of the rheumatoid hand consists, essentially, in treating the patient with rheumatoid arthritis with additional treatment to the hand. The earliest signs of rheumatism may not be easy to recognize, and in fact they are often undiagnosed for a long time. A rather diffuse ganglion on the dorsum of the hand may be the first indication of a coming generalized affection. Tenosynovitis fungosa, that is to say a granuloma, noninfective in type, of synovial tendon sheaths, is now recognized to be a manifestation of rheumatoid arthritis. Difficulty arises, however, at this point with histology. Frequently the histological picture of this condition reveals a granuloma so similar to tuberculosis as often to be confused with it. Caseation is never present but the arrangement of the cells and the method of advancement of the granuloma is highly reminiscent of tuberculosis of subsynovial tissue. Clinically there is, of course, a strong similarity between tuberculosis and rheumatoid arthritis in the way they invade and behave in relation to synovial tissue. Extirpation of a rheumatic ganglion on the dorsum of the hand does not prevent later involvement of other joints any more than excision of a local focus of tuberculosis will prevent spread elsewhere.
The wrists may also be involved, and there is no better way of getting rid of pain in such an instance than by applying a splint. Therefore, if the patient is in distress on account of painful, swollen, and tender wrists these should be immobilized, but it must be realized that this immobilization, though making the patient comfortable, may stiffen the wrists permanently. Stiff wrists, however, in context with this condition, are of no disadvantage.
In the matter of fingers the situation is entirely different. Immobilization of the fingers can be disastrous. Occasionally, a patient may have to wear a splint at night in order to get any sleep at all, but the risks of avoidable stiffness must be recognized. If, however, the splint is removed for as long as possible during the day, and the patient is encouraged to mobilize the hand, this disadvantage may well be offset.
Deformity may be the result of two factors:
firstly the posture of the fingers or hand, and secondly the appearance or contour of the joint. The contour of the joint is the result of the rheumatoid infiltration and little can be done to improve this. The deformity which is due to posture is a different matter, and discussion has arisen as to its origin. One of the obvious effects of the granuloma of rheumatoid arthritis is to soften the structure in which it is developing. This structure may be ligament or tendon, and in either case it is involved by being in close contact with synovial membrane, the tissue first involved in rheumatoid arthritis. Therefore, if ligaments or tendons become softened and weakened. they are liable to be stretched or ruptured during the course of normal existence. Common deformities include the dropped finger due to erosion and rupture of the extensor communis digitorum tendon, dropped thumb due to erosion of extensor longus pollicis tendon, and hyperextension of the proximal interphalangeal joints due to rupture of the flexor sublimis digitorum tendon; all these are due to erosion of capsule of tendon permitting gravity and normal use to produce the deformity. Ruptured tendons may be sutured with good results.
The patient may be much disabled by stiffness of joints which is the end-product of this disease. Stiffness is aggravated by stillness, and is reduced by movement. The doctor, therefore, is presented with a dilemma; should he encourage stillness to protect tendon and ligaments from damage, or should he encourage movement to prevent or reduce stiffness? The patient usually takes the initiative because of the realization that salvation lies in continued movement. Lively splints have been devised which permit some movements while protecting the joint structures from others which may be harmful. Normally, these splints are too cumbersome to be of any real value to the patients, who generally only wear them when theyvisit the doctor. When faced with the dilemma of the stiff hand the doctor should encourage movement by all available means to provoke mobility and prevent stiffness. To run the risk of reducing function by tendon rupture at least secures mobile fingers which are more likely to be useful than stiff ones. Surprisingly enough patients do not usually make great complaint about the deformity of their hands. It is as though the deformity of the hand is in context with their other limited powers, and they do not find it an outstanding or remarkable trouble. It is possible that the salvation, no doubt to be obtained by patients of later generations, will be derived more by improvement in general therapy than by devices or ruses thought up by the doctor. Limited finger function does not disturb the patient as much as the doctor thinks it should. Therefore, let the patient beware against overenthusiastic doctors. Rheumatoid arthritis is a progressive disease and that its deformities are also progressive is only too manifest. They are familiar and extensive, producing high degrees of disability. That they are for the most part also very gradual leads in more ways than one to their receiving far less attention than they deserve. Patients become slowly aware of them, and slowly crippled. There is seldom anything very particular to complain of about any one joint-rather is there a general complaint of many joints-and, since the condition is labelled rheumatoid "arthritis" (it is of course very much more than this), its mechanical disabilities tend always to be interpreted as products of damaged joints, often to be shelved as nearly hopeless as individual problems and only to be tackled on general lines. Surgery has played a small part, for the most part confined to arthrodeses or arthroplasties in the lower limb, when all else has failed. Since rheumatoid patients seem, as a class, well supplied with fortitude and manage to achieve astonishing functional adaptations in their damaged hands it is not surprising that the rheumatoid hand has not received very much analytical attention in the past. That such established functional adaptations are a contraindication to surgical meddling does not conflict with another truism, namely that surgical interest during the early stages can often, through timely intervention, reduce the degree of adaptation that will be necessary. For in rheumatoid arthritis one deformity leads to another, and early attention is essential.
The truth of all this was brought home to me in 1946 and 1947 by the discovery of 2 cases of painless spontaneous rupture of the common extensor tendons on the dorsum of the wrist caused by attrition on a lower end of ulna roughened by arthritis. In each case a rough spicule of bone on the lower end of the ulna had worn a hole in the floor of the dorsal tendon compartment through which it had attacked and severed extensor communis to the little finger. The extensor to the ring finger had then in its turn been severed and each patient, having noticed with interest the abrupt painless spontaneous dropping of the little finger at the metacarpophalangeal joint without being moved to seek advice, came hurriedly up for assistance when the ring finger followed suit equally abruptly a week or two later. We explored both wrists and, in the first, the finding at operation of the extensor to the middle finger abraded half-way through, as well as complete severance of the extensors to ring and little fingers, made the mechanism quite clear. The abrasion was present over approximately one inch of the ulnar margin of the tendon and was quite clearly due to a combination of abrasion across the margin of the tendon in pronation and supination, and along its length as the tendon moved to and fro in flexion and extension movements. The ends of the severed tendon were not at first easily discernible as they were connected by thin bluish-white strands but they were easily dissected free. This bluish-white strand is, I am sure, what has crept into the textbooks as a "stretched degenerate tendon" giving rise to the perennial legend of stretched rheumatoid tendons. This strand only begins even faintly to suggest a stretched tendon when the rupture is months old. In the early stages it is manifestly the collapsed tube of paratenon within which the tendon has been ruptured.
A search for reports of similar cases in the literature in English produced not one case for thirty-one years back, though ruptures of extensor pollicis longus were numerous. Accordingly the 2 cases were published as curiosities (Vaughan-Jackson, 1948) . Since then there has been a striking increase in the number of casesat first a trickle, now a steady stream-so that I have been operating approximately once a fortnight on one of these cases, and a steady succession of cases is being reported by other surgeons. In every case the pattern of attrition is faithfully reproduced, a roughened ulna severing extensor communis tendons seriatim from the little finger towards the index. In 30 consecutive hands the abrading spicule has been visible, but it has to be looked for. It tends to be hidden under a pouting bulge of thickened synovial membrane or by a valvular arrangement of the layers of soft tissue forming the floor of the tendon compartment. Figs. 1-4 show a typical case.
All these cases have been treated simply by the removal of the lower end of the ulna with its abrasive spicule and the repair of the severed tendons. The repair in the early cases was always by means of free tendon grafts (e.g. of palmaris longus or a toe extensor) but I prefer more and more to transfer an available tendon such as extensor proprius to the index, or switch a strip from an intact extensor across to the distal end of the severed one. The results have been uniformly encouraging-normal extensor power is restored in nearly every case. The failures have been due to poor technique, for' example adherence of suture lines. Cobbling several distal tendon stumps together as one "common extensor" does not work; it alters the line of pull of the tendons far too much. This is a clear-cut recurring clinical picture of a lesion that can be repaired. It is not a picture of rheumatoid degeneration leading to spontaneous rupture-indeed the tendons are remarkable for their macroscopic and microscopic normality considering the rheumatoid battlefield they traverse. But in any case the evidence of pure mechanical attrition is overwhelming.
These things ought to be detected early on, yet manifestly they are very commonly missed though the evidence is all there if we will but interpret it. It is easy enough to understand how someone with severe rheumatoid arthritis may fail, among her many troubles, to notice the painless dropping of a finger but what is baffling is how the other common type of case gets missed-the patient with a mild rheumatoid arthritis of the wrist only who notices at once when a finger drops, and seeks help. I the area of attrition along the extensor tendon to the middle flexor tendons in the carpal tunnel. Here again there is a quite typical clinical picture -the patient notices nothing until a flexor profundus is severed. The alert surgeon explores the carpal tunnel to find a scene, as it were, of carnage and destruction with every tendon in the tunnel in tatters. In one example of this the cause was not rheumatoid arthritis but a Colles' fracture. In another patient with rheumatoid arthritis the attrition was due to a roughened bare area on the proximal pole of the scaphoid. Here the presenting symptom (apart from the rheumatoid joints) was sudden stiffness of the index in extension-the sublimis had long since parted without the patient's knowledge and it was only the final rupture of his profundus that he noticed.
In another patient, an elderly woman, the lower end of the ulna had attacked the flexors instead of the extensors. But in addition she displayed a different kind of attrition-a longitudinal combing out of a flexor tendon by its excursion to and fro over a spicule on the proximal row of the carpus. This was a new kind of attrition. Yet soon it was found again in another patient in extensor carpi radialis longus. The tendon was reduced to a transparent sheet with a few fibres only still continuous. In the other wrist the carpal extensors were actually. severed. This woman's main troubles were due to the subluxation of the first wrist and the complete dislocation of the second. I suggest that her wrist could not dislocate completely until the wrist extensor tendon was severed. Might not then a timely removal of the abrading agent have saved her wrist from subluxating at all or at any rate put off the evil day?
This woman illustrates only too well how one thing leads to another in these hands. We rescued these wrists by arthrodesing them. But she also had hyperextension deformities of the proximal interphalangeal joints of several fingers in both hands, with the usual accompanying flexion of the terminal joints. The interesting thing is that the simple reduction of the dislocation of her wrists immediately corrected these hyperextension deformities of the proximal interphalangeal joints and restored her fingers to a position of function. That this success will not last long for her, as she has a rampaging malignant rheumatoid arthritis that will not be controlled, does not detract from the lesson it has for us.
This hyperextension deformity of the proximal interphalangeal joint is a very interesting one.
The only way I can explain how a dislocation of the wrist can produce it is that the projection of the dislocated carpus forwards stretches the profundus tendon round it, thus pulling on the terminal phalanx and flexing it, but also tightening the lumbrical and through this tightening the lateral bands of the extensor expansion and extending the proximal interphalangeal joint. Some hold that most of these hyperextension deformities are due to tight intrinsics. In my experience very few actually are. But if a sublimis tendon is borrowed to carry out an opponens transfer, for example, a common minor complication is a hyperextension deformity of the proximal interphalangeal joint. How many then of these deformities in rheumatoids may be due to a sublimis severed in the carpal tunnel by the kind of attrition I have described? It is time we found out. Again, a mallet finger deformity is often accompanied by hyperextension of the proximal interphalangeal joint-how many of these in rheumatoids are caused by attrition ruptures of the terminal attachment of the extensor apparatus over a roughened head of the middle phalanx? I now have three cases of boutonniere deformities at the proximal interphalangeal joint due to attrition rupture of the central slip of the extensor apparatus over rough bare bone on the articular surface of the head of the proximal phalanx due to rheumatoid arthritis. If such attrition can happen there it can, I am sure, sometimes occur at the terminal joint and cause a mallet finger.
What normally keeps the common extensor tendon on top of the metacarpal head? Kaplan (1953) stresses the importance in this respect of the attachment of this tendon's deep surface to the base of the proximal phalanx. Could severance of this attachment by attrition sometimes set the tendon free to fall into the adjacent valley between the metacarpal heads? If so it might be the precipitating factor in that otherwise inexplicable ulnar deviation that we see so often.
